Introduction
Pelvic floor disorders (PFD) are widely related to childbirth in women in general. [1] [2] [3] They include urinary incontinence (UI), fecal incontinence (FI), and pelvic organ prolapse (POP). The estimated prevalence of PFD is between 23% and 49% in the female population. 4, 5 Many studies have focused on the effect of childbirth on PFD, and advanced age is associated with more severe symptoms. [6] [7] [8] There are fewer studies investigating PFD and the influence of mode of delivery in younger women, specifically in adolescents, and most of them analyze only urinary symptoms [9] [10] [11] without comparison to older women.
Currently, there is no formal definition of adolescents, and the age range utilized varies by organization or agency. The World Health Organization (WHO) considers 10-19 years as the period of adolescence, which generally encompasses population statistics and is useful for health planning. 12 The United Nations has defined "youth" as encompassing the age range 15-24 years. This is the period of transition from childhood to adulthood characterized by marked physical, emotional, and intellectual changes, which are important for the development of the individual and provide the foundation for functioning as an adult. 13 Some studies have drawn attention to the lack of information from adolescents regarding pelvic floor health and PFD, including lack of understanding the risk factors for these pathologies. Adolescents' awareness and understanding of female anatomy, pelvic floor muscle, and PFD are scarce and may leave women unprepared for common life events including pregnancy and childbirth. [14] [15] [16] According to data from the Brazilian Ministry of Health, the prevalence of childbirth in the adolescent population is 21.2%, and the Western Amazon region presents percentages above the national average, with 28.1% of births in adolescent women. Moreover, between the period 1994 and 2015, this rate had not decreased, 17 and therefore, the negative repercussions of pregnancy in adolescence arise as a public health problem, and pelvic floor dysfunction must be investigated because of the impact on quality of life. 18 The influence of mode of delivery on the occurrence of PFD in adolescents is unknown. In women in general, vaginal delivery has been considered the main contributing factor for the development of PFD; however cesarean delivery is not shown as the best choice for the prevention of these symptoms in addition to the health risks for both fetus and mother. 19, 20 Therefore, this study aims to analyze the postpartum PFD and mode of delivery among adolescents, late adolescents, and young women from Western Amazon.
Patients and methods study design
Cross-sectional study was carried out in the urban area of Western Amazon in the city of Rio Branco, Acre, Brazil, from October 2016 to February 2017, according to STROBE recommendations. 21 sample study This is a convenience sample of 285 women selected from the newborns' register book of the reference hospitals: Maternidade Bárbara Heliodora and Hospital Santa Juliana. The minor sample size result was 142 women and was calculated by infinite population equation in non-proballistic sample based on prevalence of 10.3% of PFD in women aged 19-30 years enrolled at the University of Alabama at Birmingham. 14 A confidence level of 95% and sampling error of 5% was considered.
Women up to 30 years of age who completed six months postpartum were included. The period of six months was chosen because this is the physiological time of restoration of muscle tone and connective tissue to the prepregnant state. 22 Exclusion criteria were stillbirth, preterm birth below 24 weeks, women who underwent previous urogenital surgeries, and women with cognitive impairment making it difficult to complete the questionnaires.
Participants were separated into three groups according to international standards of the World Health Organization and The United Nation's classification of maternal age: 1) adolescents' group: with women up to 19 years of age; 12 2) late adolescents' group: with women aged 20-24 years; 3) young women's group with women aged 25-30 years. 13 
Data collection
A telephone contact was made to invite volunteer participation in the research, to schedule a home interview, and to sign an informed consent form. All participants signed the written informed consent, and parents or legal guardians of participants under 18 years old also signed written informed consent. The research project and participant's informed consent terms were approved by UniNorte Ethics Committee of the Barão do Rio Branco Faculty (protocol n° 1.736.839).
All women were asked to answer the questionnaires themselves and if they had any questions, a trained member of the research group would assist in filling out the questionnaires.
The sociodemographic questionnaires included maternal age, smoking habits, marital status, body mass index, physical activity practice, contraceptive method, breastfeeding, parity, and years of study.
The questionnaire also included a Portuguese translation of the Pelvic Floor Distress Inventory (PFDI-20). 23, 24 It included 20 questions divided into three scales (Urinary Distress Inventory-6 [UDI-6], Pelvic Organ Prolapse Distress Inventory-6 [POPDI-6], and Colorectal-Anal Distress Inventory-8 [CRADI-8]), each with a score of 0 to 100 and the final score was obtained by the sum of the three scales. The higher the score on the PFDI-20 scale, the greater the symptoms of PFD.
The presence of UI was categorized by participants who answered YES to any of the following questions: "16-Do you 
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Pelvic floor disorders in postpartum adolescents usually experience urine leakage associated with a feeling of urgency, that is, a strong sensation of needing to go to the bathroom?"; "17-Do you usually experience urine leakage related to coughing, sneezing, or laughing?"; "18-Do you usually experience small amounts of urine leakage (that is, drops)?"
The presence of urge urinary incontinence (UUI) was categorized by participants who answered YES to the following question: "16-Do you usually experience urine leakage associated with a feeling of urgency, that is, a strong sensation of needing to go to the bathroom?"
The presence of stress urinary incontinence (SUI) was categorized by participants who answered YES to the following question: "17-Do you usually experience urine leakage related to coughing, sneezing, or laughing?"
The presence of FI was categorized by participants who answered YES to any of the following questions: "9-Do you usually lose stool beyond your control if your stool is well formed?" or "10-Do you usually lose stool beyond your control if your stool is loose?"
The presence of POP was categorized by participants who answered YES to the following question: "3-Do you usually have a bulge or something falling out that you can see or feel in your vaginal area?" Delivery clinical data were collected from patients' medical records after agreement of participation (number of prenatal visits; mode of delivery -vaginal, instrumental, and cesarean; newborn's clinical and anthropometric outcomes; episiotomy; and spontaneous perineal tears).
The terminology used in this article follows the International Urogynecological Association (IUGA)/International Continence Society (ICS) joint report on terminology for female pelvic floor dysfunction. 25 
statistical analysis
Statistical analysis was performed by the Statistics Data Analysis for Windows (Stata ® , StataCorp, LLC, 13.0, College Station, TX, USA). Qualitative variables are presented by absolute and relative frequencies, and quantitative variables are presented by the median value and CI, as they did not show adherence to the normal distribution (evaluated by the Kolmogorov-Smirnov test). The analysis of the association between groups and qualitative variables was performed using the chi-squared test, and for quantitative variables, the Kruskal-Wallis test.
For statistical analysis, the results of PFDI-20 scores and subscores were dichotomized by the median. From the value of zero to the median (including median) it indicated the absence of symptoms. However, from scores greater than the median it indicated the presence of symptoms. 26 To compare the prevalence of PFD symptoms (UI, FI, and POP) and PFDI-20 scores among adolescents, late adolescents, and young women (reference group), the Poisson regression model with robust variance was used. The prevalence ratio (PR) with 95% CI from the adjusted model was corrected based on clinical knowledge from previous studies 6, 27, 28, 32 and sociodemographic variables with statistical difference in group homogeneity analysis. Therefore, we selected the following confounding factors: body mass index (BMI), parity, employment, mode of delivery, and newborn head circumference perimeter.
The information not supplied by the participants or absent from the hospital records was considered missing. All analyses were bi-caudal, and P,0.05 was considered as statistically significant.
Results
In total, 285 participants from the Western Amazon were interviewed. Almost 60% of all participants had a partner, 48% were employed, 5% smoked, 75% used contraceptive methods, 60.4% breastfed until six months; over 80% were sedentary, and 37% had studied for more than 12 years.
The adolescents group included 41 women with ages varying from 16 to 19 years, and the median age in this group was 18 years, 95% CI 18-19; the late adolescents group included 103 women and the median age was 22 years, 95% CI 21-22; the young women's group included 141 women and the median age was 27 years, 95% CI 27-28. A comparison of sociodemographic characteristics between groups is shown in Table 1 .
Comparing the three groups, late adolescents group were less likely to be employed (P=0.011). Other sociodemographic characteristics were similar between groups.
A comparison of maternal clinical characteristics and delivery data between groups was performed in Table 2 . Maternal BMI and parity were significantly greater in the young women's group (P=0.007 and P,0.001, respectively). In relation to the mode of delivery, the adolescents' group had more vaginal and instrumental delivery when compared with the other groups (late adolescents' group and young women's group, P=0.002).
There were no differences between groups related to maternal weight gain and weight loss (during pregnancy and postpartum, respectively), prenatal care, perineal tears, episiotomy, gestational age at birth, and newborn's clinical and anthropometrics outcomes.
In the total population, the prevalence of the main outcomes was as follows: UI 34.4% (98/285), UUI 21.1% (60/285), SUI 20.7% (59/285), FI 7.0% (20/285), and POP symptoms 4.9% (14/285). 
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The results of the PFDI-20 scores and UI, UUI, SUI, FI, and POP prevalences the young women's group were compared with the groups of adolescents and late adolescents and are presented in Table 3 .
The prevalences of UI, UUI, SUI, and FI were higher the adolescents' group compared with the young women's group. By the Poisson regression model in the adjusted analysis, the prevalences of UI (PR = 1.75, 95% CI 1.14-2.69, P=0.010), UUI (PR = 1.88, 95% CI 1.02-3.47, P=0.043), SUI (PR = 2.00, 95% CI 1.11-3.62, P=0.021), and FI (PR = 4.40, 95% CI 1.36-14.27, P=0.014) were statistically higher in the adolescents' group compared with the young women's group. In the crude analysis, only the prevalences of UI and FI were statistically higher comparing the same groups.
About the PFDI-20 scores, comparing young women's group and adolescents' group, the following scores presented higher values in the adolescents' group, by the Poisson regression model in the adjusted analysis: POPDI scores (PR = 2.02, 95% CI 1.49-2.75, P,0.001), UDI score (PR = 2.09, 95% CI 1.47-2.98, P,0.001), and PFDI score (PR = 2.12, 
483
In relation to the influence of vaginal delivery in the prevalence of PFD symptoms among the age groups (Table 4) , we identified that only the prevalence of FI (PR = 9.33, 95% CI 1.10-79.32, P=0.041) was statistically higher in adoles cents' group when compared with the young women's group. There were no cases of FI in the late adolescents' group.
Discussion
In this cross-sectional study carried out in Western Amazon, the prevalence of PFD symptoms was assessed six months after delivery by PFDI-20 questionnaire. The results show that adolescents' group presents higher prevalence of PFD and higher scores in the PFDI-20 questionnaire, which characterizes higher reports of PFD symptoms when compared with young women's group. Moreover, cesarean delivery has a greater negative influence on adolescents' group when compared with the young women's group.
According to previous studies, advanced age and vaginal delivery were identified as risk factors for PFD, [29] [30] [31] but the prevalence of these symptoms among adolescents and young adults in the postpartum period is rarely investigated. Increased BMI is also described as a risk factor, 32 but in our study, though adolescents presented lower BMI and parity, they were the population with the highest prevalence of PFD symptoms, which leads us to think about these symptoms in adolescents.
Preterm birth is a common complication among adolescents, 33, 34 but in our study, preterm birth was proportionally lower among adolescents, although it did not have a statistically significant difference. Perhaps other socioeconomic aspects (marital status, prenatal visits, scholarity, and smoking habits) have a greater influence on prematurity, and our study population was homogeneous among age groups regarding these factors.
In relation to UI, the prevalence found in adolescents' group was 48.8% and for UUI and SUI was 31.7%. These values are above the reference population, with prevalence of UI 29.1% for the young women's group and for UUI and SUI 28.6% and 18.1%, respectively. Comparing these results with previous studies, we identified that prevalences of UI found in the adolescents' group are also above that found in the general population, which are around 23%-38% for UI in general, 22%-36% for SUI, and 5.5%-9% for UUI. 1, 35 Højberg et al 9 have shown an increased prevalence of UI in adolescent population in pregnancy, but did not give much importance to the fact, saying that it could be caused by reporting bias because young women may be more aware of UI and have a lower threshold of reporting symptoms of UI.
However, Parden et al 14 showed that adolescents presented less awareness of PFD, including UI.
In a study by Ege et al, 36 it was observed that younger ages were found to constitute risks in terms of UI. They justified that these results revealed a relationship between level of education and UI, also establishing that low-income individuals face increasing risk because as educational levels increase, so do income levels, and parallel to this, sensitivity toward maintaining good health and benefiting from available services is more developed. However, this study used a crude logistic regression model, not adjusting for sociodemographic confounding factors. In our study, UI was statistically more prevalent in adolescent population, by both crude and adjusted model analysis.
Moreover, UDI score was also higher in adolescent population, showing that in addition to urinary losses adolescents also presented other complaints such as difficulty in emptying the bladder and increased urinary frequency. 24 In relation to FI, there was an increased prevalence of solid and/or liquid stool loss in adolescents' group (19.5%) when compared with young women (4.3%) with PR = 4.4, 95% CI 1.36-14.27. As for UI, prevalence of FI in adolescents' group was higher than that found in previous studies in women in general at postpartum, of 3.3%-6.3%. 1, 34, 36 Similarly, the study by Parden et al 14 showed that female adolescents, who were not in the puerperal period, presented a 7.5-fold higher prevalence in the probability of FI symptoms when compared to young women.
POP did not present a statistically significant difference among age groups, but the only question that evidences the presence of POP in the PFDI-20 questionnaire is related to a symptom of POP stage 4 when it is already possible to visualize the descent of the organ below vaginal introitus; 24 however, when analyzing POPDI score that evaluates symptoms related to the development of organ prolapse, we observed an increased score in the adolescent population, and therefore with symptoms that may be indicating the beginning of the development of this pathology that has so much impact on women's lives.
Analyzing the PFDI-20 questionnaire, it is observed that POPDI and total PFDI scores have high values both in the adolescents' group and in late adolescents' group, which shows that not only adolescents but also girls in transition from adolescence to adulthood report higher PFD symptoms.
In a case-control study conducted by Moalli et al in 2003 to identify risk factors associated with the development of PFD in women who undergo surgical correction, they identified that younger age (,25 years) at first delivery was significantly associated with subsequent development of PFD. As PFD is always closely associated with the type of delivery, 38, 39 we performed an analysis to compare PFD between vaginal and cesarean deliveries according to age groups.
The influence of mode of delivery on occurrence of PFD is still uncertain, but studies in women in general show that cesarean section appears to protect against these symptoms, and vaginal delivery is highly associated with pelvic floor injury. 19, 20 Nevertheless, in our study, when PFD was compared between vaginal and cesarean deliveries, according to age groups results were remarkable. It was observed that among patients whose baby was born by vaginal delivery, no statistically significant differences were found between age groups, except for the occurrence of FI that was 9.3-fold increased in adolescents' group compared with young women's group.
As can be seen in Table 2 , only two cases of instrumental delivery were observed, which occurred in adolescent girls. In this age group, vaginal delivery is more prevalent, 40, 41 and in our study greater complications were observed, with the need to use vacuum extractor during delivery. Adolescence is considered a potential risk factor due to physical and psychological immaturity, which can influence the labor. Insecurity and emotional instability can disrupt the evolution of labor; as a result, instrumental delivery could be necessary. 42 Due to low prevalence of instrumental deliveries in the sample studied, a detailed analysis of this procedure was not possible.
However, when analyzing the influence of cesarean delivery among age groups, there is an increase in the prevalence of UI, UUI, FI, and POPDI, UDI and total PFDI scores among adolescents, which shows that this population has greater deleterious effects to the pelvic floor when their babies were born by cesarean sections.
We observed extremely high rates of cesarean sections (43.9% in adolescents' group and 65.3% in young women's group) within an unselected population, which is above the 10%-15% recommended by WHO. 43 In Brazil, elective cesarean section without labor is a common procedure, sometimes justified by a maternal choice and protective factor for the development of PFD. 44, 45 In some cases, cesarean section is indicated due to obstetric intercurrences such as pregnancy-specific hypertensive disease, failure to progress, or cephalopelvic disproportion, among others. 44, 46 Our results showed that cesarean delivery has a negative influence on PFD symptoms among adolescents. According to Rortveit et al, the risk of UI is higher among women who have had cesarean sections than among nulliparous women. 6 PFD are strongly associated with female gender, pregnancy, parity, and instrumental delivery. 47 The results of our study reinforce the need for investment in public policies to reduce cesarean rates, especially in adolescents, and to implement issues about pelvic floor health education in primary care with activities involving adolescents and late adolescents population because PFD entails great social losses and impacts negatively on the quality of life of these girls. 14, 15, 18 However, like any cross-sectional study, this study presents limitations due to the type of study, besides the lack of details in medical records, which makes it difficult to identify associated factors in retrospective studies. Epidemiologic studies with a longitudinal study design could be used to further characterize risk factors and etiology of PFD in the adolescent population.
In addition, the lack of statistical significance for differences in prevalence of the outcomes may be related to the sample size of the adolescent subgroup (n=41). In contrast, this sample size may be related to the difficulty of recruiting girls in this age group, besides being a less frequent phenomenon. This means that the differences found actually exist, but the absence of differences, in particular in comparisons concerning the vaginal deliveries may be due to the adolescent group sample size. Besides, there are no data in Western Amazon for the sample size determination.
Moreover, the fact that the study was developed in a single city with possible regional genetic susceptibility can generate bias due to customs and conditions of childbirth inherent to the region studied.
This study provides unprecedented and important information regarding adolescent health, which is a population vulnerable to the occurrence of negative health outcomes in general. 40, 48, 49 Seeking for treatment for PFD is neglected by the general population, who see the problems as inherent to the puerperal condition, and this becomes more complicated among the adolescent population as a result of shyness, insecurity, and fragility, making it harder to access the health system, and information and treatment may be late or, sometimes, even neglected in this population. 50 The evaluation of PFD in adolescents is scarce, and our results point to the high prevalence of these symptoms. In fact, in developing countries with high adolescent pregnancy rates, primary care providers should consider addressing PFD symptoms in adolescence because of the multifactorial risk of development and evolution of the disease, 51 as well as specific characteristics related to psychosocial and behavioral attitudes at this stage of woman's life. 
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Conclusion
In conclusion, adolescents present higher prevalence and symptoms of PFD; furthermore, cesarean delivery has a greater negative influence on the pelvic floor of adolescents when compared with young women. This reinforces the importance of PFD investigation among the adolescent population, mainly in developing countries, which have high rates of adolescent pregnancy and cesarean section.
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